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ABSTRACT 






This report presents the initial results of s study (since redirected) of the 
selection of AM radio transmitters for fallout protection. Although an actual 
selection is not made, those factors which should be considered in a selection 
and their interactions are examined. 

Visits were made to seven transmitter sites and the existing shelter factors 
at each of these sites were calculated. The possibilities of upgrading the existing 
shelter factors are discussed. In addition, the probabilities of blast destruction 
of each of 22 transmitters are calculated using a previously published Technical 
Operations, Inc. , listing of probable aiming points within the continental United 
States. 

It Is concluded that the dissemination of Civil Defense information via AM 
broadcasting transmitters is quite feasible* but for a complete treatment of the 
problem, alternatives ether than those contained within the scope of this report 
should be considered. 
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CHAPTER 1 
INTRODUCTION 

The worth of existing AM broadcasting facilities as a means for the general 
dissemination of Civil Defense Information has long been recognfsed. Since AM 
transmitters and their operators are vulnerable to the blast and radiation effects 
of a nuclear attack, it is most appropriate that The Office of Civil Defense consider 
providing protection for selected AM transmitter sites. Use of the maximum broad- 
cast power of selected AM stations could enable OCD to insure extensive population 
coverage through a relatively small expenditure for protection. In the development 
of a system based on selected high-power AM transmitters, the adequacy of the care 
taken in station selection is obviously important to the cost effectiveness of the fl- 
n*1 *v*tem» 

In this report we describe approaches which were made by Technical Operations, 
Inc. , to the problem of station selection and to the development of a plan for an in- 
formation-dissemination system using the selected stations. Although our effort 
has now been redirected, it is believed that statements of our method of approach 
and of the preliminary results based on our Initial investigations may be of some 
value to The Office of Civil Defense. 

ELEMENTS OF THE STUDY 

As it was originally soriatooed, this study was to consist of oonsiderattott of 
station coverage data, a radiation abetter surrey, and cost estimates, each of 
wh»ch is covered belmr. 

1. Station Coverage Ds&e —Tba —*»«—"■» day-time population cov era ge of 
each radio station my be derived from eignal-inteoeity oootoure available 
from either tie iadftvtdoel station* or the FCC. Aa unofficial oowpflattea 
of coverage data is al*o available la tbs "ftraufeast AHocattoe Map *odk*7s)L > 
of the Cleveland laetHuH of gieotarortoe. CWvelaad Cite. 1 Tba ltt# 
aus of Population provides the needed popaiatkw di**rft«fc* data. * 
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2. Radiation Shelter Survey — We intended to make estimates of the radiation 
shelter afforded by existing transmit/ buildings and various alternatives 
for providing additional protection. These alternatives would be: 

1. Building alterations— closing in certain windows and pro-* 
viding additional wall and ceiling mass 

2. Building additions— providing a standard shelter near the 
transmitter 

3* Alternate facilities— providing an alternate transmitter 
site, complete but in a "safe** location. 

3. Cost Estimates — Once an estimate of the desired amount of radiation pro- 
tection was settled upon, cost estimates would have been generated for each 
acceptable alternative for station protection. The cost estimates would have 
to include the cost of providing auxiliary power in those cases where suffi- 
cient alternative power is not now available. An estimate of the cost of pro- 
viding survivabie communications to the appropriate CD headquarters would 
also be iuchided. 

Selecaoa of Stations 

The selection criterion to be used was to be settled upon early in the study 
It was to be closely related to the number of people who might be able to receive 
CD report* as a result of the funds expended on sheltering and equipment. 

Next, a selection procedure which would maximire the selection criterion who* 
selecting a set of stations would be developed. This procedure would take Into ac- 
count the following factors: 

1. Probability of transmitter blast destruction 

2. ftsttoa-ooverage patter* 

I. ftatlm-ooveraf* ovarlsp with the ooverafs areas of other stations 
C Prefadbmty el blast *Mrtr*cUoa of ti» other si sHimm 
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Output 

The primary result of this study was to be a graph showing the value of the 
maximized selection criterion as a function of the amount of funds spent on protec- 
tion. Also given would be the lists of stations selected for the various points shown 
on the maximized curve and a complete description of the selection procedure, ft 
was intended that the costs of providing communication between the transmitters 
and Civil Defense headquarters would be included in protection costs. 
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INVESTIGATIONS 

* 

The body of this report describes the investigations and observations made as 
we began to carry out the study and analysis. Chapter 2 deals with the shelter sur- 
vey and our visits to transmitter sites. Chapter 3 deals with our procedure lor 
estimating bltst-destruction probabilities. In Chapter 4 the selection criterion 
which was to be used is described. Next the selection algorithm based on the sel- 
ection criterion is described. Chapter 5 presents a brief summary and certain 
tentative conclusions regarding the protection of AM radio transmitters against 
fallout radiation. 
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CHAPTER 2 
SHELTER SURVEY AND VISITS 

The decision was made to begin the work on two elements of the study s!mul» 
tansously; one being station selection, the other the calculation of currently availa- 
ble radiation shelter factors. Because of their proximity to large segments o£ the 
population, it was decided to survey the three Boston 50-kw stations and the e*gh£ 
in the New York area initially. This procedure, we felt, would yield a large amount 
of information to aid in* structuring the remainder of the study. 

DISCUSSION OF THE *!ETHGD 

Because of the redirection of effort, only seven of the eleven chief engineers 
for tho Boston and New York areas were contacted. Each was given a brief descrip- 
tion of the problem and asked for three items— a coverage contour map, building 
plans for the transmitter site, and permission to visit the transmitter site. Cos!;** 
plete cooperation was given in all cases. In some cases, building plans were net 
available for release* In those cases all the necessary shielding information was 
copied from building plans during our visits and additional data resulting from 
visuil inspection were recorded. In other cases, no building plans could be located. 
The appropriate dimensions of these sites were measured, and all other necessary 
information was obtained from inspection or from the broadcast engineer or site 
superintendent on duty* 

The following list indicates the kinds of information which were collected: 

1. General description 

2. Dimensions of basement below and above ground 

3. Dimensions of first floor 

4. Dimensions and locations of doors and windows 

5. Heights of floors, ceilings, windows, openings, roof, and so forth 

6. Materials contained in roof, ceilings, floors, wall* 

7. Legation of aoy nearby buildings 

I. Equipment descriptions and capabilities. 
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Portion* of this information war* coded for the Technical Operations, Ihc. , 
"Shielding Analysis Computer Program, * The output of the program is a value of 
the protection facto? at a chosen location within the building, 

TRANSMITTER DESCRIPTIONS AND SHELTER FACTORS 

Descriptions of the buildings and facilities of those transmitters which were 
visited are presented on the following pages. Table I summarizes the results of 
our sftelter factor calculations and certain additional data gathered during our visits 
U the transmitters. The column in Table I entitled , "Feasibility of Augmenting 
Existing Shelter Characteristics, * is the result of a purely qualitative estimate 
which took into account building construction and layout, such as size and availa- 
bility of a basement, and local terrain features, such as water table level. 

TABLE I 
STATION PROPERTIES 
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Call 
Letters 



WBZ 

WNAC 

WOR 

WNEty 

WMGM 

WINS 

WABC 



Estimated 

Existing 

Shelter Factor 



7 
113 
50 
50 
45 
10 
IS 



Feasibility of 

Augmenting Existing 

Shelter 

Characteristics 



Moderate 
Very easy 

Very easy 

Easy 

Moderate 

Difficult 

Easy 



Auxiliary Power 

To Run Transmitter 

of Listed Power 



30 kw 


5kw 


10 kw 


10 kw 


50 kw 


10 kw 


10 kw 



WNAC Transmitter 

The WNAC transmitter is located in Burlington, Massachusetts ,' about- 3 miles 
from the USAF facility at Bedford Airport (L. O. Hanscom Field) and about 6 miles 
from the Boston population concentration. The transmitter is housed in a one-stoiy 
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concrete block and brick building which has a well compartment** basement. The 
basement is divided by more than three concrete block walls of considerable mass. 
Tha main floor consists of one eight-loch reinforced concrete slab and tha roof ta 
also of concrete varying in thickness from two to four Inches. The shelter ftator 
of the babdment is estimated to be 119. 

The station has three towers , none of which Is guyed. The resulting directional 
pattern is pointed approximately north and south from the transmitter and covers 
the Boston area with a strong signal. 

The transmitter itself is water-cooled and. therefore, a supply of replacement 
distilled water is kept on hand. A well and pump provide drinking water. 
A stand-by genera or of sufficient capacity to power the separate 5-fcw Cenelrad 
transmitter is available within the transmitter building* 

The transmitter operator can disconnect any of the three towers from the trans-' 
mitter from within the building. It may be noted that at one time one tower was 
blown down and that transmission was continued from the remaining two towers 

through the U3C of the disconnecting arrangment. 
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WBZ Transmitter 

The WBZ transmitter, located in the town of Hull, Massachusetts, achieves a 
very good coverage of the population of Boston and the New England coastal area. 

The transmitter stands on a very low peninsula approximately 8 nautical miles 
from the Boston Harbor docking facilities and approximately 5 miles fron the ship- 
yards at Qulncy. The transmitter station has two towers, both of which are guyei. 

It appears that a tidal wave could destroy the towers if they were to survive 
the blast effects resulting from an attack on either Boston or Quiney. Surrounding 
the transmitter building are a number of small houses of light construction. They 
are not substantial enough to provide much, If any, protection to the transmitter 
buildings. 

The transmitter building has the appearance of a large private heme of bunga- 
low style. It has one and one-half stories but has »o basement, probably beeaaso 
of a high water table. R Is of cement block construction, but has an exterior 
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surfaoe of clapboard. The second floor Is a two-Inch slab of poured concrete sup- 
ported on Mght steel beams and the building has a heavy slate roof. Detailed analy- 
sis indicates that the building would afford & shelter factor of about 7 to an operator 
In the entrance to the control room, one of the best locations within the building. 

b should also be noted that the transmitter is cooled by rJx taken in at the roof 
of the building and blown through the heat-generating transmitter components. Some 
radioactivity oould be drawn in by this cooling system. 

The WBZ transmitter Is equipped with an auxiliary power source arranged for 
automatic operation. This equipment is located In a separate structure behind the 
transmitter building. The generator is sufficient to power the SO-kw transmitter 
since it hats a rated capacity of 125 tarn. 

WOR Transmitter Site 

^^^^^^^^^^^^^^^^^^ 

The WOR transmitter is located in Carteret, New Jersey, about 15 miles from 
the center of Manhattan, WOR has two unguyed towers with a caternaxy wire sup- 
porting a third vertical wire antenna midway between them. The two towers have 
withstood every storm since they were erected in the 1930's. A third small guyed 
tower has been located nearby for future use with a 10-kw transmitter. The trans- 
mitter building is an old, but very sturdy, structure having a deep full basement with 
some existing eompartmentation. There is adequate room within the basement for 
the construction of a sizable shelter-control room. The floor over the basement 
is now a 7-1/2 inch reinforced concrete slab. This basement is estimated to have 
a. radiation shelter factor of about 80. 

Stand-by power currently available is only sufficient to run the 10-kw auxiliary 
transmitter at somewhat less than its rated output* Plans have been made for the 
purchase of an auxiliary power unit of slightly greater power rating. 

The 60-kw transmitter achieves a food coverage of the area sinec It Is la a 
food position to benefit from the sea conductivity and the general concav it y of the 
shoreline. 
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WABC Transmitter Stta 

WABC, an omnidirectional clear-channel station, has its transmitter located 
near Hackensack, New Jersey, at a point only about 8. 5 miles from the Empire 
State Building. A single tall guyed tower is used with the WABC 50-kw transmitter 
and a smaller guyed tower is available for use with an auxiliary transmitter of 
about 10 kw. A very good coverage of New York City and the surrounding popula- 
tion concentrations is achieved by this transmitter. Stand-by power is available 
but sufficient to run only a 10-kw transmitter. 

The transmitter building is a low solidly built structure with only one story and 
no basement. The radiation protection provided by the building is therefore slight. 
However, there are two concrete-lined pits within the building. They are about 6 
feet deep and so they provide the best attenuation factor available anywhere within 
the building. The largest of the two pits has a floor area of about 5 by 10 feet and 
is estimated to provide a shelter factor of about IS. The addition of a concrete slab 
pit cover about 10 inches thick could increase the shelter factor to as much as 100. 

WN EW Transmitter Site 

WNEW achieves directional coverage of the New York City area with two un- 
guyed antennas. A smaller separate antenna is available for use with a 10-kw 
transmitter. Only enough stand-by power to available at WNEW to run the 10-kw 
transmitter. The transmitter is located in a low land area nearly at sea level And 
is less than 6 miles away from the Empire State Building.* 

* 

The transmitter buildii* is a well built brick and reinforced concrete str uc tu re. 
It has a shallow but usable basement. The reinforced ooncrete main floor above the 
basement and thick side walls give the basemen* an estimated shelter factor of 59. 
Since most of the basement protrudes above grade, a considerable improvement 
could be realised from providing flU around the outside of the building. 



WMOM Tranimltter Btte 

WMGM atftlevee SfMiw directions! coverage of the New York City 
in addition to tta regular antenna array, one abort unguyad tower for 
kw auxiliary transmitter. Auxiliary power is currently available at 
the 60-kw transmitter at ten power. 
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WMQM Is located in lowlands lass than 5 miles from the Empire State Building. 
A 5-foot basement beneath the transmitter building gives the best available radiation 
protection, ft is estimated that a shelter factor of 45 is about the best available at 
WlfGM. Since most of this basement is above grade, AddMlonal fill around it* oat- 
side would increase the shelter factor. However, the low basement overhead clear- 
ance and small available abetter factor indicate that a separate external shelter 
might provide the most desirable radiation protection at WlflOlf. 

WINS Transmitter ate 

WINS broadcasts on an array of four uiigyyed to* ars located in a tidal marsh 
near Weehawken, New Jersey, about 6 miles from t: e Empire State Building. An 
auxiliary power source capable of powering only an auxiliary 10-kw transmitter is 
installed behind the transmitter building. Only t^e antenna array is sviu labia. Be- 
low the transmitter building only * 3~&ct crawl space i!s available. The construc- 
tion of a basement fallout shelter seems infeasible. The building above provides an 
estimated shelter factor of only 10. The best shelter alternative for tliis station 
appears to be an external belcw-grade shelter of a standard design. The tidal na- 
ture of the area makes even this alternative somewhat doubtftd. 
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CHAPTERS 
PROBABILITY OF ANTENNA OBSTRUCTION 

1 ■ 

Out of tte fiu tors that should be considered In the determination of s selection 
criterion is the probability of a transmitter being unavailable for the dissemination 
of information following a nuclear attack. There are many reasons for unavailabil- 
ity, snob as blast damage to the antenna, tidal wave effects, unreliable equipment, 

blackout due to Ionization, and so forth. 

* 
ft was assumsd that the major cause of cessation of a station's transmission 

would be blast damage to the antenna, fa order to calculate the probability of an* 

teaaa destruction, it la first necessary to establish criteria by which an antenna 

may be assumed to have been destroyed. 






EXPLANATION OF PBOCEDURK 

Referenoec S and 4 wore examined with regard to the effect of nuclear weapons 
upon both guyed and uaguyed radio transmission towers. The towers considered by 
the two references were of dissimilar physical characteristics and only several oon- 
dittons of destruction were considered. The results for the severs! conditions were 
evaluated end it was decided that 9 pel would be taken to be the limit of endurance 
of all radio transmission towers considered in this study* This blast offset occurs 
at a distance of * miles from ths point of explosion of a ft-MT bomb and the distance 
increases with the cube root of the bomb yield, 

A tutor which should be considered la a study of this nature Is the circular 
probable error (C.P.I.) of the point of explosion of a bomb, ft was estimated that 

1.11 aileo would be a reasonable figure. 

Although Rdetenoe I eooetdcMd only »-MT bomfao, It was decided that In 
vfcwt targets were to receive a onator of t-»flr b©a*e, ths total yield wonld be 
seieidirsdtebe oonlai *d in one bomb, ft wan d e t e rmined far several sp a Bia s 
eeeee, and It le lilt thai * is generally true* that this reasoning does not 
a*r appreeMble error . Alee* in the eane of small-area mattery targets c tMs 
merited el aaalvaia wevidae a se as realist!* wo ret cane 
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The tablee contained 1a Reference f were u*ed to provide a probability of an- 
tenna deotruotlo a. Tbeee tablee preeent probabilities (normallaed to a watt etatrf~ 
ard deviation) of * warhead aimed at a certain point feRfc* within the radii* of 
destruction of another point 

rataf I^cal Aeronautical Chart* prtdiehed tgr the U. 8, Coaat and Geodetic 
fcrvay, the diatanoo between aaoh tranamittod towar and tha eaatar of each aim 
area waa measured. Thaao diataacea ware then normalized by dividing the dla- 
tasca by the ataadard deviation (0. MM C. P. E. )♦ The radii of destruction wore 
also sormaliaod. The radius of deetruetlon <R) tor the particular warhead waa 
e*£tr*cted from the dletaaoe (r) between each tower and each aim point. The prob- 
ability of deetruetlon waa then read directly from the tablea aa a function of H and 
{r-R). 

Although factor* euch aa the lethal radius, C. P. E. , asalgned weapemage, and 
targeting may be disputed to a certain extent, the ranking of the statlona aa to their 
ability to survive a unclear attack la the object of the etwty and this relattonehtp 
would generally remain unchanged, 

PRELIMINARY RESULTS 

The prohabllltiee of deetruetlon of thoee atatioaa which eonld be considered 
durt&g the limited t'mo available tor this study «• presented in Jable B. 

Although distance from probable target areas wee the only er M atto n need in 
determining the probability of deetruetlon of the antennae, other betoro atenld 
alto be coneldered la attempting to determine which of the aatanses In a general 
area would be moot Hka$y to survive a anoleer attack, Theec fretora a*et pr o t oo 
ttoa by terrain, poeelbtlftyef destruction fe tidal wares, aadeefcrtk 
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TABLED 
PROBABILITY OF ANTENNA DESTRUCTION 



I 



a 



w ■ 

\ 



ATM 


»tfi^ 




TJrpe of Attack 




Military 


tafartriftl 


CoaUiMd 


Boflton 


WHDH 


0.00 


0.00 


0.00 




WBZ 


0.44 


0.00 


o.ot 




WNAC 


LOO 


1.00 


LOO 


New York 


WKBC 


0.00 


LOO 


LOO 




WCBS 


0.00 


LOO 


LOO 




WON 


0.00 


LOO 


LOO 




WAJBC 


0.00 


LOO 


LOO 




WINS 


1» 


LOO 


LOO 




WMQK 


fy.ttl 


LOO 


LOO 




WNEW 


0.60 


LOO 


LOO 


• 


WQXR 


LOO 


LOO 


LOO 


Chicago 


WLS 


0.00 


LOO 


LOO 




WCFL 


C.01 


LOO 


LOO 




WMAQ 


0.M 


L00 


LOO 




WON 


0.00 


LOO 


LOO 




WBBM 


0.M 


LOO 

* 


LOO 




WJJO 


• 






CtfltnlPtorlda 


WGTO 


OiOt 


0.00 


0.0S 




mm 


. * 






HtaB* 


WOM 


0.00 


o.» 
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o.» 




iron 


• 






lHaHtriBm 


W1AC 


0,00 


0.10 


O.M 

* 




WW 


0.0* 


O.JO 


0.00 


mmamm 




o.oo 


0.00 


0.00 




KTSft 


CM 


t.00 


0.1T 



Mil* 



IS 
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CHAPTER 4 
SELECTION CRITERION AND ALGORITHM 

* 

STATION SELECTS)* 

The selection of a Mt of stations to be protected from radlaUoe was to be ae 
Important segment of this study. The rationale of selection warranted serious 
thought and rigorous development, not only beeaoae of the large amounts of funde 
likely to be Involved la protecting AM radio transmitters, but also because of the 
large number of operating organisations and operators who would be affected by 
allocation decisions and the many Individuals who might be aflected fay the resul- 
ts** AM transmission capability. 



The definition of the *talioa~selection criterion most be in 
real pnrpoee wMnh AM transmission is intended to fulfill for the 
Defense. We believe that purpose to be fourfold: 



with the 
of OvU 



L The rapid dissemination of attack warning to as large a part of the total 
population as is possible 

2. The prompt and selective dissemination of accurate information de- 
scribing the post-attack radiation and damage environments 

3. Ths selective dissemination of Information for the control of the sur- 
vival and recovery operations of the general puttie 

4. The general dissemination of statements originating from the ranking 
federal governmental tathorlty. 



hi addition to the 
in the dovskptosN of a 



stated above, the following 
crnerfosu 



factors are of importance 



t Reeauee of their locations, some radio trnn*mf**ere are mors Uhafer te 
be dertoqwd by direct attack m military and/or peptttsnen targets tine 



1* All redto transmitter* have odqns 
fatten has a <ttfiereet est of 



efda;-Ua* 




flT^v- 



^ m4 ->.'^,-^ 



f « The eorerags area* of many atattan overlap certain other co ve r ag e 
areas to soma axteat* 

4* The coat* of protecting traaamttttre wffi vary because of: a) the avails- 
bfllty of stand-by power aft sens transmittcra but not at othera, and. 
b) the availability of haearoorte for the installation of Inexpensive* bat 
otherwloe adequate, fatto* shelters a* eoms trsnemtttere bat not at 



5. The ever-preaent need to get the moat "defense* per dollar. 

The aelectSon criterion which wee chosen is the ejected number of pe r so ns 
who could reoeive communicatlona from the CMl Defenee AM radio station under 
consideration per dollar expended on tint station. Specifically, the criterion ia the 
product of the three following footers: 

L The adjusted number of people who reside within day-time listening 
range of the station under consideration 

L The eatlmated probability of cootin^cd tranamtttsr operation 

3, The reciprocal of the estimated cost of providing the neeeeeaxy faDout 
protection lor the personnel whomcst operate the tranamitter. 

To clarity the first factor, it ebould be recognized that the selection prooedure 
ehottid afloar overlapping station cov er ag e only to the exist* warranted by the wo&r~ 
talaty of oootinoed transmitter operation and the costa Involved. The populattaa 
cove r ag e of any station mast, tbetefwe, be adjuatsd to account for the eap s ct e d 
c ov erage of stations which were previously selected lor protection sad 



Also, the craJtatatlity of radio 
criterion. Hie position la dsfansftls 
fairtyTsgslsriy with respect to 



is a* sooottBtsd far eaptuatty Is tads 
stnoe roenftvare are ttksty to ba dtstrtbrtsd 



Ths satftmtod distribution of pnpstsftna fataJtOa* serf pa pu l a tion injury 

AathosgH tt woaid be poasAte to 



of the fiatality and Infrry 
Is 4s as far this stady far the fttftowtag 
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L Making audi 
lot where Cfvfl 



would gat us into the 
Information l< most 



of 
And most 



1* The urgent need to oommuntoetc to the survivors la damaged sreaa 
would tend to *i puiit^i^^y 1 **^ tho reduction la tho need for oommunlea~ 
tlnn tins to fstillflso 

*, The time and expense required by audi on snalysis would bo constd- 

* 

arable* 

SELECTION ALGORITHM '■ 

Nest we must consider the need for a selection p roce dur e or algorithm which 
maximises this selection criterion while selecting s set of stations Urge enough to 
require the expenditure of a specified amount of funds. Such an algorithm wotdti he 
capable of generating a curve showing the maximum number of .people who might be 
expected to benefit directly from the expenditure of funds far the protectee of AM 
radio transmitter stsetteae. 

The use of this type of curve in planning the extent of the AM transmltter- 
protootion program and in considering the worth of tttarnstivee to the cunautlj 
envisioned program is likely to be of grset value-both in terms of system ooet and 
its e fle o tive ness. to particular, the relative effectiveness of money spent oi 
log stations and money spent to a wall tested new station, perheps of vary high 
power, could be easQy examined. 



Aa algorithm far ths 
ft Is simple sad ooociee 
m od erstel y small tctal 
could eeaQy be programmed 



lection of eets of Nations Is available sad rea^y far 
to be maaegesMe manaslty whsa the chofoo of a 
of stations (Acta WO) la being mnde. Aloe. It 
far aee with an e le c tr o ni c computer, if aa a mi matte 



, this efeorttha oeaw*. is fa»ral, guarantee that the single beet 
far say ^wil le d *as«< ef ftmds wtO be ee l eots d , IWvarthelene. 
It oae frotae «#tttaaQy selected eete of otsttsas. ftorths 
it is ttafr to deesfap orttiefr sifayiaTi eoVjttona and * has the 
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The algorithm would operate as follows: 

The population coverage (at 0,5 mv/m) of each transmitter would 
be listed for each of the Standard Metropolitan Statistical Areas as 
defined in Reference 2. The sum of these numbers for each of the 
transmitters, multiplied by the probability of survival of the antenna, 
would be the maximum number of those people originally resident in 
the area who might be expected to be able to receivetransmission 
from a particular station after an attack* This number, divided by 
the sum of the cost of protecting a radio transmission site against 
a certain radiation level, and the cost of providing communications 
between the transmitter and the local or regional Civil Defense 

headquarters, would be the value of the selection criterion. 

« 

This value would be calculated for each of the transmitters. 
The transmitter with the highest value of the selection criterion 
would be selected and its expected population coverage would be 
subtracted from the population distribution contained in a list of 
Standard Metropolitan Statistical Areas The remaining trans- 
mitters would be re-analyzed on the basis of a smaller possible 
population coverage whenever coverage overlap with a previously 
selected station had occurred. Again the transmitter with ths 
highest value would be selected and the population clstributioa 
reduced accordingly. This selection would continue until all the 
stations were listed In the order of their ^election o? mtil the 
maximum possible expenditure had been reached. 

It was our intention to expend a small amount of additional effort on a search 
for a more powerful selection algorithm. 
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CHAPTERS 
SUMMARY AND CONCLUSIONS 

Sine* It vii necessary to conclude this study in a much shorter time than was 
anticipated, It is do* poseible to tarnish a list of these stations which should bo pro* 
vlded with radiation protection. It is hoped, however, that the procedures we have 
described and the examples that we have demonstrated will be of assistance to those 
responsible for the selection of the stations. 

We conclude that it is possible to make an intelligent selection of 50-kw radio 
transmission sites to maximize population coverage. R is also concluded ti at radio 
transmission sites can be protected against fallout dangers at reasonable cost. 

Some additional areas which were not within the scope of this study, but which 
should be considered prior to a final selection' are: the effect of changes in target- 
ing philosophy, the feasibility of building new high-power stations In remote areas, 
and a search for low-power stations located in areas considered to be free of tar* 
gets* 

In view of the extremely high probabilities cf destruction for many of the trans- 
mitters near large cities, consideration might be given to providing increased war- 
time power for selected stations in target-free areas. 
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